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(57)Abstract 

PURPOSE: To provide a high capacity carbon negative electrode by 
using highly crystalline carbon material for the negative electrode, and 
setting a charge quantity of the carbon material in a range of 0.9g/cm3 
or more and 1.6g/cm3 or less. 

CONSTITUTION: A secondary battery is provided with a positive 
electrode capable of repeated charges and discharges, nonaqueous 
electrolyte including alkali metal ions, and a negative electrode 
comprising carbon material capable of storage and emission of the 
alkali metal ions. A spacing (d002) of a surface (002) by an X-ray wide 
angl diffraction method in the carbon material is set to be less than 
0.337nm, and a charging density of the carbon material to the negative 
electrode is set to be 0.9g/cm3 or more and 1.6g/cm3 or less. In the 
case of the negative electrode which is applied as paste of the carbon 
material and binder formed by organic solvent, if a surface area of the 
carbon material is large, with a small grain size, a bulk density of the 
carbon material is low, so the charging density to the electrode is 
small if it is rolled. A high capacity can thus be achieved by using this 
negative electrode. 



i05 | 



ft 

... 

m Hi 
i 




LEGAL STATUS 

[Date of request for examination] 1 8.04.1 995 

[Date of sending the examiner's decision of rejection] 28.10.1997 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2792373 

[Date of registration] 1 9.06.1 998 

[Number of appeal against examiner s decision of rejection] 09-201 77 

[Dat of requesting appeal against examiner's decision of 27.1 1 .1 997 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



02/03/05 19:40 



# 



(i9)H*B$jifr? (j p) (12) Q ^f) §^ & $g (a) no^tam^m^ 

#^^F6- 168724 

(43)&PHB ¥^6^(1994)6^140 



(5i)intci. 5 mwmn frnmm&^ f i zmmsfeffi 

HO 1M 4/58 

4/02 D 
10/40 Z 



*lf3}c m>m<»&l(3: 5 JO 



(21) tb«#^ 

(22) HlStB 



#IB S F4-345361 
¥$4^(1992)11^300 



(7DHJPA 000004282 
l#ife 



(54) imxn&m &*w®&=&mm 

(57) [H$J] 

&sfc*m©Xi»J!2;fc08r}£K:J;.5 (0 0 2) ®CDffi^Pg 
ttO. 3 3 7 nm*lt, J&>O^SS*m<Oftffi'v©3fc* 
0. 9g/cm ! H±l. 6g/cm'HT. 



500 — 



400 — 



$ 300 — 



■ Ah 
/en 3 




200 — 



100 — 



0.5 1.0 1.5 2.0 

3E«S?S 8/cd' 



2.5 



(2) 



#W¥6 - 1 6 8 7 2 4 



mK)mL^tMtn^mu]Emt, twos 

A@0TSfCiS(OO2) ffi©fflraPH(d 0 o2 ) j5*0.337nm * 
mx% *>oK5S**»©ftffi'v.C0^?gft*«. 0. 9g/cm3 
BUt 1 . 6g/cms /c^TT * S H £ ft 1*« i: "T * #*« 

[0 0 0 1] 

ft mm-? * *> o -c & . 

[0 0 0 2] 

-Bitfb^ ^ftteU&iLTD^An /"W h «£&*b 

# a *s «t #hbm b * >J ^ > & a © m * © *> © a*#f* $ 

*VO>5. tfTfc, iJf^A3/^hffi&Sft«( LixC 
o0 2 ) iSAtfXK^ffly^AV^jff^fcfl&aixMii 

2 0 4 ) tt. U^Afc:ttLT4VJ^±©i*;bifcT»&S 

[0 0 0 3] #7n h >14cDW^jgatr 

-5. flIAfcJ. U^^AlfttKLTtt. LiC10 4 , LiP 
F 6 . LiBF 4 , LiAsF 6 » LiCF 3 S0 3 , ^ft7 p ntfL'> 

x^>. r- ^P7^hX y^V7>, 2-*^;v 

[0 0 0 4] #**OWKr:**}fioft«»*RtUT. 

ft*tfTv>«. 

[0 0 0 5] iJ^AttES^gm^ft^U s&x*;^ 

^©teTa*g£4£l/>3*£&F.3IS;f&<&0, ^tlftlWIBt 
fc*ftt*t»OtbT. U?">A-f 
HflibT, ^J^«#WBS61-111907 



So 

[0 0 0 6] 

i~. ^fcs«xx7 L ;uibT7 p Dtfu->*-^^-hft 
fflij. ^x^;i/#-#*-h^©f£:|*xx^©*g-gi§ 
«Efc, U^^AttftaF»Lfc#««»*3&* 

©&^BffliE8ftT&-5 d 002 tc M^fflOlSii^ ©ft* 
LcT*£*l. 7c:£fCJt&HbL£:t>©te. d 002 = 0 . 3 3 5 4n 
m , Lc=100nn£t±T»-&**. fci^.«1#B8Ba62-l22066 
. #MR863-26953. #^8363-69154. #|»BB63-1 14056 
. #BSBS63-276873 &£\ d 002 =0 . 3 3 7nm.EUi. Lc=15 
nm «T£ll«Hb©*#^&^fc©©f3:5;aWSL^4$ 

ftffltliiil^in^fiufcftic, i*m$«tet. 150 
~200mAh/gL^# ^tl-r^^g-fbt'^LF^S^fetJ fee 

[0 0 0 7] »**W6l[*iftt5fc6CB, U^? 
A©^f — 3 ^IM h©tf;*:©fci*, K*7s 
fclHtt*&ft»»S#<&&Ra«*0. ^©8SA7/ 
-^TS&SX^j£^|[a»fffilCJ;S(002) SOffiFs1RI(d 
002 ) **0.337nm **tTT, C *toEr|6j©»IH 1 fi3 (Lc># 
lOOnm £i±Tfe-5i^^a&-5. 

[0 0 0 8] L*»U Jft*^AJHtttt&ft.%33-8-ft:ffi 

Dtru>*— #^-hftffl^*t, asWKfit**®-*? 

S14K^ftm*-&t>-a--5 £ t T300mAh/gK±©i£i;g«ft 

[0009] sfc. ±.m&.m*mte;i$.®m/K >y- 

[0 0 10] *5fiWJ4, C©J:5a:«*oraiiftl»«; 

-So 

[0011] 

[■wBfttffc-rsfcj&o^a] un&fflis$»ftt5 

*'J^S-r^->ft#tf#7X«^t. T^UAJB-f* 

>ft«*«cm-r* c t«*Bi«Bttisi*#»«k fiK^Affift 

XS^^IeI#fffi(CJ;-5(002) Bn©MraR§(d 00 2 ) ^0.33 



(3) 



- 1 6 8 7 2 4 



7nm ^mX\ *»-3ift*3»»0 ftS^flD******, 0. 9 

g/cm 3 «± 1.6g/cm 3 KT-rasciSttat-rsiMc 

[0 0 12] 

T. 1.3 g/cm»S«iffili**«flEb«»#6na:«r»fc 
2 ~2.3 g/cm 3 3 BE«*fc«kO?«^»* 

0.9 g/cm' Et± 1.6 g/cm 3 EtTOttHfC 

COO 1 3] iU^ffifiSilttttStm&teflil. Itifttt 
W©^»fi*i, 0.9 g/cm 3 JJUil.6g/cm 3 £TF©ttHK: 

[0 0 14] gsfc, **flf!nr«-rJ:5Zi:**#»t/t>r 

■6. RS«fiO^WIH5 Mm et±50*m JUT. * 
®«tt4m« /g£t±, 20m 2 /gJy.T*W*LU. 
[0 0 15] 

imn&n etTt. t>-sir>T*«9i ere 



002 = 0 . 3 3 6nm,Lc=100nm £U:, ¥*5t£fS25/im , BET 
St«fcS«®«= 9m* /g) 88gB<h. »t«lOJ»>J7yft 
h*^U5 ; >12g|5t^SiJ<7)N-^g 1 ;P-2- tTDU K>150 SB 
£*SifigLT^— 7. K^CL, 20 nm CO^MfC^* 

bfcft. ISJBU PS 0.60mm ©*«*KSfe«bfc. 

iTStfe^T. *gl4mm. ftS52mma>®«£<h 

d 002 = 0 . 351nm,Lc=4nm , BET ffiCJ;SSB8J=l 
2m* /g) KOV>Tt>H«©#&-«l««SflsJBL;fc. 
[0 0 16] iOftffifi©*i#tt$i^Lt. #«£ 

ait. mm®mt&tmtt®<DM.m®m%rzoo3L 

1.0 g/cm 3 JK-h 1.5g/cm 3 EATcoffifflT, jgj^X^Jl^ 

150ggSr^bT^-7. hflCL-. P£ 20 /im ©«!?§ 
K:&*ifUfc&. ftSL JEM, £SSLT. P£ 0.20mm <D 

£352m04Sffltt0>fiaK&afc. ft«l ttSfcOOR 
Sjtttfcl-OttSttO. 20gT, 3fe*^a«, 1.37g/cm 3 Ta& 

JjgJIJIPpSJIEftS d 002 = 0 . 3 3 6nm, Lc=100 
nmBLhWbOSJflUJfc. ±flBAS4K<Z>¥Stttt££;K0!l 

-r. 

[0 0 17] 





jj. m 


ra 2 /g 


Ms* 

raAh/cn* 


mmm 


1-1 


10 


18 


472 


mmm 


1-2 


15 


14 


465 


mnm 


1-3 


25 


12 


469 




1-4 


44 


9 


461 




1-1 


25 


13 


262 



(4) 



#W¥6 - 1 6 8 7 2 4 



[*M0S3] H2B, *$£W<D-mMMT*$>Z>ftMmM 
$>0, *<D|*i«fcft«2 t. -fc/SU— *3 , jE«4 

mAh <B»*#TiJflrc&*. LfctfU:/ 
□ fcfU>»<0*JLRir/1U— ^3 ^LT, LiCo0 2 IE 
«£2fcSfcJfASnTt^4. 5tt*«*T*0, 1 

8 *^»UfcWfOS^PT*S. lite, A1S2 <^_tgPtC 

^5. 12tt, ZE«4 <0±aRfc»ttfcjE«U — 
jESSEJttitl3S^UTtti:»7 t««UT^§. 

[0 0 18] IE«H:, ^OJc'SfcfPJlLfc. fiMJtTIE 
ffifif^jRT*^ LiCo0 2 £87g£<h, «Hi&^J(7)7ir^^ 

1.5a**#J<0N-;*'? L ;i/-2- tfDU K>100 



*TLfc»* ttJSL £5§bT, JS* 0.40mm OIES 

$lm<Dmm*R<01EM*%1Z 9 lEffilttT, 75mAh 

[0 0 19] JEW, 6tfc, AS 7ftT\ 
fco tAU-^tLT, JS<£0. lOmnu @tttf50 g/m 2 © 

t-hy-^L^ **«*«tLT, X^U>^7-^ 
*-ht^x^;i/*-ap*-h«)l:l ffl^MFMEfc, LiPF 
6 1 ^;i//U v/ h^O#J J &T»»U&fe©*fl6fflL,&. 

[0 0 2 0] ^MffJ^ffiSSOmAOmflETSH^JBE*^. IV 

[0 0 2 1] 
C«2] 





riAh 


Uh/l 




2-1 


413 


245 




2-2 


407 


241 




2-3 


410 


243 




2-4 


404 


240 




2-1 


227 


131 



[0 0 2 2] 

EK*«*f©X«j£«lHlSfffit'«t:S(002) ®©B5IBJI!l(d 
ooz ) **0. 337nm *»^«*#»©ftai'sO!)** 

0.9 g/cm3 JJLtl.6 g/ctfaTClfctS^ff 

[0 0 2 3] M. SU£0tJT«. ftSjkttttl;:ff«&Jl<r> 
[01] tt««S^K«^Oftfle8t^ft:D<03fe«e 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 



jE«U- h* 



4 



(5) 



&m¥-6 - 1 6 8 7 2 4 



[01] 



[H2] 





ii 
II 



2 

1 



1 - 




2 - 




3 • 




4 • 


- -JES 


5 • 




6 ■ 




7 • 




S ■ 


♦ ^# 


9 • 




1 0 • 




1 1 • 


• - WJ-K 


1 2 * 




1 3 • 





